Abstract: Sources of domestic water supplies in parts of UmuahiaSouth Local Government Area (Old Umuahia)
I. Introduction
The study area is Old Umuahia, a semi -urban district in Umuahia South Local Government Area,Abia State, Nigeria. It has a population of about 8000people mainly farmers and civil servants. Over 75% of the population live in rural settings where modern water supply facilities are lacking. As a result, the inhabitants depend on traditional and historical sources for their water supply. Such sources are generally of questionable quality, insufficient in quantity and often liable to seasonal failures. Asa result, water borne diseases like typhoid fever, dysentery, diarrhea and hepatitis remain a regular threat. The aim of this study is to assess the quality of water delivered by the various sources of water supply in use at present with a view to highlighting their potability or otherwise.The specific objectives of the study include: (a) identify the sources of water supply in Old Umuahia semi-urban area, (b) collect water samples from various sources and subject them to laboratory analysis (c) compare the results with existing water quality benchmark minimum standards and (d) assess the suitability of any source(s) for development of a sustainable water supply scheme for the study area.
Description Of The Study Area
Old Umuahia District of AbiaState,Nigeriais located within the Kwa Ibo River watershed between longitudes 5 0 25" and 5 0 30" N and latitudes 7 0 28" and 7 0 30" E. It is drained by the Kwa Ibo River, which rises near Umuahia and flows SE with Anya River as its main tributary.The area stands on an elevation of 151m above mean sea level and is made upofsix sub districts, (figure 1). 
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II. Geology, Hydrogeology and Climate
The oldest formation in the area is the impervious Imo shale of Palaeocene age. The Imo shale is overlain by the Bende -Ameki Formation of Eocene to Oligocene age consisting of medium to coarse -grained white sandstone, with ocassional pebbles, gray-green sandstone, blueish calcareous silt, with mottled clays and thin limestone. It also shows considerable lateral variation in lithogy. The lower part of the formation consists of fine -coarse -grained lenses of sandstones with abundant calcareous shales and thin shelly limestone. The bende-Ameki Formation is in turn overlain by the Benin Formation, Miocene to Recent in age and consisting mostly of medium-to coarse-grained, pebbly, moderately sorted sands with clay and local lenses of poorly cemented sands(Ukandu et al, 2011). Coastal Plain Sands (Benin Formation) dips southward (Igboekwe et al, 2006) and is shallow in Umudike where the expected thickness is about 200m (Ebillah-Salmon & Partners, 1994) There are two marked seasons in the year: rainy (March-October) and dry (November-February) seasons The hottest months are January -March with mean monthly temperature of 27°C. Relative humidity is usually high throughout the year, reaching a maximum of 90% during the rainy season.
(a) Ogbanelu Spring
The Ogbanelu Spring is a source of "clean" water and has been a major source of drinking water for the local community for a long time. Over the years drawing water from this source has become increasingly difficult. This is because the few natural spring water sources are hard to access due to difficult terrain; since the sites are often affected by severe gully erosion. Again the quantity is inadequate to meet the domestic and industrial demands. These surface water bodies have been a major source of water in Old Umuahia over time. Presently, they are unable to adequately support the community due to silting up of the streams, shrubs overgrowth and erosion of the access. The quality of the water is also questionable. 
(e) Private Water Boreholes:
This is the most popular source of water for domestic and industrial purposes in Old Umuahia. Private individuals sink boreholes in their compounds to provide water for their needs and also sell some to their neighbours.
III. Materials and Methods
Data Collection
The data for this study were obtained from areview of previous relevant works and. field sampling and laboratory analysis of water samples from the various water supply sources.
a. Water Sampling
Water samples were collected from the identified sources of water in Old Umuahia. The samples were collected in 2-litres plastic sampling containers and transported in ice chests/coolers to the laboratory for quality analysis. Sampling was done using "thief can" into 2-litres plastic sampling containers. The samples were properly labeled. Insitumeasuremnets were made of pH, Dissolve Oxygen (DO), Temperature, Conductivity, salinity using appropriate meters and the samples were taken to the laboratory for physico-chemical analysis using standard methods.
IV. Results And Discussions
The coordinates and locations of the sampled souces of water supply are shown in The pH values for the water from the study area is acidic. pH ranges from 4.9 -5.15 with a mean of 5.02 (figure 5).World Health Organisation recommends that public water systems maintain pH levels of between 6.5 and 8.5.Low pH in water causes bitter metallic taste and leads to corrosion. Acidic water is aggressive even to some organs in the body. The Dissolved Oxygen content of the sources under study ranged from 6.21 -14.33, (figure7). The dissolved oxygen content of water is influenced by the source, and temperature of the water Depletion of dissolved oxygen in water supplies can encourage the microbial reduction of nitrate to nitrite and sulfate to sulfide. It can also cause an increase in the concentration of ferrous iron in solution.
Fig 7.
Dissolved Oxygen values of water from different sources in the study area
The WHO set a limit of 0.3mg/l as highest concentration of iron in drinking water supplies. The Nigerian Standard Organisation set a limit of 0.1 as highest desirable while FEPA has a limit of 0.5 mg/l. Iron concentration in all the sources of water studied fall below NSO limit apart from the water from Tanker which was marginally above the limit of 0.1 mg/l (figure 8). Anaerobic groundwater may contain ferrous iron at concentrations of up to several milligrams per litre without discoloration or turbidity in the water when directly pumped from a well. On exposure to the atmosphere, however, the ferrous iron oxidizes to ferric iron, giving an objectionable reddish-brown colour to the water.Iron also promotes the growth of "iron bacteria," which derive their energy from the oxidation of ferrous iron to ferric iron and in the process produce slimy filamentous, slimy coating on the surface of water that can clog piping network. At levels above 0.3 mg/l, iron stains laundry and 
Fig 8. Iron content in water from different sources in the study area
At levels exceeding 0.1 mg/l, manganese in water supplies causes an undesirable taste in water/beverages and stains sanitary wares and laundry. The presence of manganese in drinking-water, like that of iron, may lead to the accumulation of deposits in the distribution system. Concentrations below 0.1 mg/litre are usually acceptable to consumers. Even at a concentration of 0.2 mg/l, manganese will often form a coating on pipes, which may slough off as a black precipitate. The WHO/and NSO guideline value for manganese is 0.05 as highest desirable and 0.5mg/l as maximum permissible. From figure 9 , the water samples from sources under study conformed to the most stringent of these limits which is 0.05 mg/l. The concentration of the heavy metals, chromium, copper and zinc in water from the various sources were also investigated. WHO limit for total chromium in drinking water is 0.05mg/l while the FEPA limit for chromium is 0.1mg/l. Chromium can potentially cause serious health problems when people are exposed to it at levels above the maximum concentration level (mcl) for relatively short periods of time. Chromium (VI) oxide is a strong oxidant. Upon dissolution chromium acid is formed, which corrodes the organs. It may cause cramps and paralysis. The lethal dose is approximately 1-2 g. Most countries apply a legal limit of 50 ppb chromium in drinking water. The chromium levels of water in the study area were within these limits.
Copper in drinking-water may increase the corrosion of galvanized iron and steel fittings. Staining of laundry and sanitary wares occurs at copper concentrations above 1mg/litre. At levels above 5mg/l, copper also imparts a colour and an undesirable bitter taste to water. The NSO has the highest desirable limit of 0.05mg/l DOI: 10.9790/0990-0405010718 www.iosrjournals.org 14 | Page and a maximum permissible limit of 0.5 mg/l for copper while the WHO and FEPA has 1.5mg/l as the maximum permissible limit. Concentration of copper in the water samples from all the sources under investigation are shown in figure 10 .
Fig 10. Copper content in water from various sources in the study area
Zinc imparts an undesirable taste to water at a taste threshold concentration of about 4mg/l (as zinc sulfate). Water containing zinc at concentrations in excess of 3-5 mg/l may appear opalescent and develop a greasy film on boiling. WHO/FEPA limit is 5 mg/l (highest desirable and 15mg/l (maximum permissible). Concentration of zinc in water samples from the study sources all fall within this limit. The presence of sulphate in drinking-water can cause noticeable salty taste and very high levels might cause a laxative effect in unaccustomed consumers. Taste impairment varies with the nature of the associated cation; taste thresholds have been found to range from 250mg/l for sodium sulfate to 1000 mg/l for calcium sulfate. It is generally considered that taste impairment is minimal at levels below 200 mg/l. WHO/FEPA/NSO have a limit of 200mg/l (highest desirable) and 400mg/l (maximum permissible) for suphate in drinking water supplies. All the samples from the sources under study conformed to the recommendations. DOI: 10.9790/0990-0405010718 www.iosrjournals.org 15 | Page High concentrations of chloride and salinity in general give a salty taste to water and beverages. Concentrations in excess of 250 mg/litre are increasingly likely to be detected by taste, but some consumers may become accustomed to low levels of chloride-induced taste. WHO limit for chloride in drinking water is 250mg/l. Figures 12 and 13 show the respective values of salinity and chloride in the various water sources. The values fall within the acceptability threshold.
Fig 12.
Salinity values in water samples from various sources in the study area Total alkalinity is a measure of the buffering capacity of water or its ability to resist sudden changes in pH.Measuring alkalinity is important in determining the ability of a water source to neutralize acidic pollution from rainfall or wastewater. It is one of the best measures of the sensitivity of the source to acid inputs.Strongly alkaline waters have an objectionable "soda" taste. FEPA limits alkalinity only in terms of total dissolved solids (500 ppm) and to some extent by the limitation on pH.Highly mineralized alkaline waters also cause excessive drying of the skin due to the fact that they tend to remove normal skin oils. Figure 15 shows the alkalinity values of water from the various sources. The samples were subjected to microbiological tests. Coliforms are bacteria that are always present in the digestive tracts of animals, including humans, and are found in their wastes. Part of total coliforms can come from sources other than faecal matter. Most coliform bacteria do not cause disease. However, some rare strains of E. coli, can cause serious illness. The presence of coliform bacteria in drinking water increases the risk of contracting a water-borne disease. The ideal drinking water should have zero coliforms count. Only the IyiOkwu stream, OgbaneluSpring, Umuovo and Umuechokwuborehole (figure 16) conformed with this limit. While there was no evidence of the water sources being in contact with faecal matter, it was noticed that the storage facilities at the head stations were left uncovered thereby allowing bird and small animal droppings into the water. The major sources of nitrates in drinking water are runoff from fertilizer use; leaking from septic tanks, sewage; and erosion of natural deposits. Infants below the age of six months who drink water containing nitrate in excess of the maximum contaminant level (mcl) of 10mg/l could become seriously ill, and if untreated, may die. Symptoms include shortness of breath and blue baby syndrome. The nitrate levels of all the water sources studied were below detectable limits (table 2).The environment Ministers Guidelines for Canadian drinking water Quality (1996) has a limit of 500mg/l for TDS in drinking water. The TDS values of the water sources being studied are compliant to this limit.The presence of high levels of TDS is objectionable to consumers, owing to excessive scaling in water pipes, heaters, boilers and household appliances. 
V. Conclusion and Recommendations
The daily water needs of the inhabitants of the study area is from Ogbanelu Spring water, Oyivo, IyiOkwuand IyiUmuovo streams, 4 boreholes located at Umueledi, Umuechokwu, Umuobutu and Umuovo. Water is also obtained from commercial water vendors who deliver their supplies in motorized or manual trucks and also from rainwater harvesting. Access to the spring and stream sources are very bad and eroded.There is evidence of a very prolific aquifer that has the capacity of providing water for Old Umuahia District judging from the groundwater reserve and hydraulic properties of the area.. Available rainfall data also shows that the study area has adequate rainfall to recharge the ground water in order to avoid depletion. The quality of the various sources is generally good except that the water is acidic with mean pH value of 5.03± 0.086. The low pH in the water from boreholes is largely due to aquifers being overlain by lateritic sands and sandstones in various stages of consolidation, Ofodile (1972). Similar observations were made by Du Preeze (1975) about groundwater in Northern Nigeria. Thepresence of coliform bacteria in some sources also pose a major quality issue. The quality of water delivered by water vendors is the worst while ground water quality offers the best choice in terms of quality.It is recommended that more boreholes be drilled in area to adequately provide potable water to cater for their water needs.
